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Des ription 

Technical Field 

The present invention relates to a transmission 
circuit of a fire protection/security system, and more 
particularly to a transmission circuit which is disposed 
in a control panel or each terminal device of a fire pro- 
tection/security system wherein the control panel 
polls a plurality of terminal devices immediately to 
read-in terminal information from the terminal devic- 
es, to judge and/or display the information, or to con- 
trol the terminal devices. 

Background Art 

There has been known a fire protection/security 
system, such as a fire alarm system or an antithef t 
system, wherein the control panel of the system polls 
terminal devices and reads in monitoring information 
from the terminal devices called by the polling, so as 
to judge the occurrence of an abnormality such as a 
fire or an intrusion and/or to send control information 
to the terminal devices. 

In the prior-art fire protection/security system, a 
signal different from the one that ought to be sent is, 
in some cases, sent from the control panel on account 
of troubles in, e. g., signal sending means within the 
control panel. Likewise, a signal different from the 
one that ought to be sent is, in some cases, sent from 
any of the terminal devices on account of troubles in, 
e. g., signal sending means within the terminal device. 

In addition, when two or more of the terminal de- 
vices send signals simultaneously, the signals are 
combined, and a signal different from the one that 
ought to be sent is transmitted, with the result that a 
signal different from the signal to be sent is, in effect, 
sent. Same applies to a case where the terminal de- 
vice and the control panel send signals simultaneous- 
ly, and transmission of a signal different from the one 
to be sent Is, resulted. Further, in a case where noise 
has entered the transmission line which connects the 
control panel with the terminal devices or where the 
transmission line has short-circuited, a signal differ- 
ent from the one to be sent is, in effect, sent 

In the aforementioned cases, there is the problem 
that a terminal device other than the one called during 
polling responds erroneously or that the control panel 
fails correctly identify a zone where an abormality 
has occurred. 

Japanese Patent Application JP-A-54-95875 re- 
lates to a site panel which monitors the states of op- 
eration of main and auxiliary machineries. A control 
pan I distributes pulses on a time division basis t a 
number of terminal devices. If signals ar not re- 
turned, trouble is detected. 



Disclosure of the Inventi n 

The present invention has b en made in view of 
theprobl mofth prior-art syst m stated abov ,and 

5 has for its object to provide, in a transmission circuit 
which is disposed in a control panel or each terminal 
device of a fire protection/security system wherein 
the control panels polls a plurality of terminal devices 
individually to read in terminal information from the 

10 terminal devices, to judge and/or display the informa- 
tion, or to control the terminal devices, a transmission 
circuit of a fire protection/security system by which 
one can know for certain that a right signal to be sent 
by the control panel or the terminal device has been 

is actually sent. 

According to the present invention, there is pro- 
vided a transmission circuit as defined in claim 1 be- 
low. 

20 Brief Description of the Drawings 

Fig. 1 is a block diagram showing an embodiment 
of the present invention; while Fig. 2 is a flow chart 
showing the operation of the embodiment 

25 

Best Mode for Carrying out the Invention 

Fig. 1 is a block diagram showing an embodiment 
of the present invention. 

30 A control panel RE is the control panel of a fire 
protection/security system such as a fire alarm sys- 
tem or an antithef t system. It includes a transmission 
circuit 1 0, a signal processing unit 20, a parallel-serial 
converter 21 which converts parallel signals into ser- 

35 ial signals, a serial-parallel converter 22 which con- 
verts serial signals into parallel signals, an operation 
unit 23, and a display unit 24. 

The transmission circuit 10 comprises memory 
means 11 for receiving and storing a signal to be 

40 transmitted thenceforth, from the signal processing 
unit 20, the signal sending means 12 for sending the 
serial signals to-be-transmitted delivered from the 
parallel-serial converter 21, to a signal line L, the sig- 
nal receiving means 13 for receiving a signal sent 

45 from the signal sending means 12, and the coinci- 
dence decision means 14. 

The signal sending means 12 is constructed of a 
driver or gate which amplifies the signal, while the 
signal receiving means 13 also serves as a reception 

50 circuit which receives a signal sent from another ter- 
minal device such as a repeater C. 

The coincidence decision means 14 compares 
the signal stored in the memory means 11 with the 
signal sent from the signal s nding means 12. In a 

55 case where both the signals are not coincident, the 
coincidence decision means 14 d livers a signal for 
stopping signal transmission to the signal processing 
unit 20 and the signal sending means 12, upon judg- 
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ing that the signal sending means 12 has sent an er- 
roneous sig nal or that the r peater C is simultaneous- 
ly sending a signal (so-called "signal collision" has 
arisen). 

When supplied with signals of a predetermined 
number of bits from the signal receiving means 13, 
the serial-parallel converter 22 delivers a receive in- 
terruption signal to the coincidence decision means 
14. Further, the signal processing unit 20 and the co- 
incidence decision means 14 are constructed of a 
CPU (central processing unit). 

The repeater C includes a transmission circuit 30, 
a signal processing unit 40, a parallel-serial converter 
41, a serial-parallel converter 42, a local bell control 
unit 43, and a fire signal sensing unit 44. 

The repeater C is shown as being representative 
of a plurality of terminal devices connected to the con- 
trol panel RE, while in practice other terminal devices 
are also connected. 

The transmission circuit 30 comprises the mem- 
ory means 31, the signal sending means 32, the sig- 
nal receiving means 33, and the coincidence decision 
means 34, and it is basically the same as the trans- 
mission circuit 10 of the control panel RE. That is, the 
memory means 31 , the signal sending means 32, the 
signal receiving means 33 and the coincidence deci- 
sion means 34 are similar to the memory means 11, 
the signal sending means 12, the signal receiving 
means 1 3 and the coincidence decision means 14, re- 
spectively. Moreover, the signal receiving means 33 
also serves as a reception circuit which receives the 
signal sent from the control panel RE. 

Also, a plurality of local bells B are connected to 
the local bell control unit 43, and a plurality of fire de- 
tectors DE are connected to the fire signal sensing 
unit 44. 

The terminal devices are sensors such as fire 
sensors, fire detectors, gas sensors and intrusion 
sensors which detect an abnormal state; controlled 
devices such as alarm bells, audible equipment, fire 
prevention equipment, smoke ventilating equipment 
and fire extinguishing equipment; and repeaters to 
which the above sensors or the controlled devices are 
connected; etc. 

Next, the operation of the above embodiment will 
be described. 

Fig. 2 is a flow chart showing the operation of the 
above embodiment 

Referring to the flow chart of Fig. 2, the signal 
processing unit 20 first Judges whether or not the con- 
trol panel RE needs to send a signal (S10). If the con- 
trol panel needs to send the signal, the signal proce- 
ssing unit 20 turns 'on' the signal sending means 12 
(S11), delivers a transmissi n content to th parallel- 
serial converter 21 and th memory means 11 (S12), 
and delivers a transmission command to the parall I- 
s rial converter 21 (S13). Thus, the parallel-serial 
converter 21 converts parallel signals into serial sig- 



nals and delivers the latter, and the signal sending 
means 12 s nds the serial signals t the signal line L 
The signal receiving means 13 receives the signal 
sent from the signal sending m ans 12, and applies 

5 the received signal to the serial-parallel converter 22. 
When the serial-parallel converter 22 has been sup- 
plied with signals of a predetermined number of bits, 
for example, 8 bits from the signal receiving means 
13, it delivers a receive interruption signal to the co- 

10 incidence decision means 14. In response to the re- 
ceive interruption signal, the coincidence decision 
means 14 judges whether or not the received signal 
applied to the serial-parallel converter 22 coincides 
with the signal stored in the memory means 11 (S15). 

15 That is, it judges whether or not the signal to be sent 
and the signal actually sent are coincident 

When the coincidence has been acknowledged in 
the coincidence decision means 14 (S15), the steps 
S12 - S15 are repeated until ail signals that have not 

20 been transmitted are sent out (S16). Then, when all 
the signals have been sent out, the signal processing 
unit 20 issues a stop command to the signal sending 
means 12 (S17) so as to establish a stand-by state. 
On the other hand, in a case where the signal 

25 sent from the signal sending means 12 does not co- 
incide with the signal stored in the memory means 11 
at the step S15, that is, when an erroneous signal has 
been sent, the signal processing unit 20 is inhibited 
from providing its output to the parallel-serial conver- 

30 ter 21 and the memory means 11 (S18), and the sig- 
nal sending means 12 is turned 'off (S17). 

As to cause for which both the signals do not co- 
incide in the coincidence decision means 14 in this 
manner, it is considered by way of example that the 

35 signal sending means 12 orthe parallel-serial conver- 
ter 21 has troubles or that another terminal device 
such as the repeater C sent a signal simultaneously. 
In this case, the subsequent signal transmission is 
stopped so as to prevent an erroneous judgement or 

40 confusion attributed to the transmission of the erro- 
neous signal. Moreover, since the signal receiving 
means 13 or 33 and the serial-parallel converter 22 or 
42 are also used as the reception circuit in the em- 
bodiment, whether or not the signal receiving means 

45 of the control panel or the repeater of the reception 
circuit is normally operating can be known by monitor- 
ing the transmission state of the transmission circuit 
Although the flow chart shown in Fig. 2 elucidates 
the operation of the control panel RE, the terminal de- 

50 vices such as the repeaters C can be similarly descri- 
bed. 

According to the present invention, in a transmis- 
si n circuit which is disposed in a control panel or 
ach terminal devic ofafireprot cti n/security sys- 
55 tern wherein the control panel polls a plurality f ter- 
minal devices individually t read in terminal informa- 
tion from the terminal devices, to judge and/or display 
the information, or to control the terminal d vices, 
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there is such an effect that the actual transmission of 
a signal which the control pan I or the terminal d vice 
ought to transmit can be reliably known. 



Claims 

1. A fire alarm system comprising a control panel 
(RE) and a plurality of terminal devices (C) 
wherein the control panel (RE) polls the terminal 
devices (C) via a signal line (L) individually to read 
in terminal information from the terminal devices 
(C) to judge the occurence of fire and/or to send 
control information to the terminal devices (C), 
characterized in that 

each of the control panel (RE) and the 
plurality of terminal devices (C) comprises: 

a signal processing unit (20,40) for proc- 
essing signals, 

a parallel-serial converter (21,41) for con- 
verting a parallel signal delivered from said signal 
processing unit (20,40) into a serial signal; 

signal sending means (12,32) for sending 
a signal delivered from said parallel-serial con- 
verter (21 ,41) to the signal line (L); 

memory means (11, 31) for storing a par- 
allel signal delivered from said signal processing 
unit (20,40), 

signal receiving means (13, 33) for receiv- 
ing a signal sent from said signal sending means 
(12, 32) and a signal sent via the signal line (L); 

a serial-parallel converter (22,42) for con- 
verting a serial signal received by said signal re- 
ceiving means (13, 33) into a parallel signal; and 

coincidence decision means (14, 34) for 
deciding a coincidence between the parallel sig- 
nal converted by said serial-parallel converter 
(22,42) and the parallel signal stored in said 
memory means (1 1,31), and for stopping sending 
operation of said signal sending means (12, 32) 
when a result of the decision is a non-coinci- 
dence. 



Patentanspruche 

1. Feueralarmsystem, mit einem Steuerpult (RE) 
und miteiner Vielzahl von Terminaleinrichtungen 
(C), wobei das Steuerpult (RE) die Terminalein- 
richtungen (C) einzeln fiber elne Signalleitung (L) 
aufruft, urn Terminalinformation von den Termi- 
naleinrichtungen (C) einzulesen, urn das Auf tre- 
ten von Feuer zu b urteilen, und/od r urn d n 
T rminaleinrichtung n (C) Steu reformation zu 
ubertragen, 

dadurchg kennz ichnet, 

dad jeder und jede von d m Steuerpult (RE) und 

der Vielzahl von Terminaleinrichtungen (C) fol- 



g ndes aufweist: 

- eine Signalverarbeitungseinheit (20, 40) 
zum Verarbeiten von Signalen; 

- inen Parall l/S riell-Wandl r (21, 41), urn 
5 ein von der Signalverarbeitungseinheit (20, 

40) geliefertes paralleies Signal in ein seri- 
elles Signal umzuwandeln; 

- eine Signalsendeeinrichtung (12, 32), urn 
ein von dem Parallei/Seriell-Wandler (21, 

10 41) geliefertes Signal der Signalleitung (L) 

zuzufuhren; 

- eine Speichereinrichtung (11, 31), urn ein 
von der Signalverarbeitungseinheit (20, 40) 
geliefertes paralleies Signal zu speichern; 

15 - eine Signal empfangseinrichtung (13, 33), 

urn ein von der Signalsendeeinrichtung (12, 
32) gesendetes Signal und ein uber die Si- 
gnalleitung (L) gesendetes Signal zu emp- 
fangen; 

20 - einen Seriell-Parallel-Wandler (22, 42), urn 

ein von der Signalempfangseinrichtung 
(1 3, 33) empfangenes serielles Signal in ein 
paralleies Signal umzuwandeln; und 

- eine Koinzidenz-Entscheidungseinrichtung 
25 (14, 34), um zu entscheiden, ob eine Koin- 

zidenzzwischen dem parallelen Signal, das 
von dem Seriell-Parallel-Wandler (22, 42) 
umgewandelt worden ist, und dem paralle- 
len Signal, das in der Speichereinrichtung 
30 (11, 31) gespeichert ist, vorliegt, und um 

den Sendebetrieb der Signalsendeeinrich- 
tung (12, 32) zu stoppen, wenn das Ergeb- 
nis der Entscheidung eine fehlende Koinzi- 
denz Ist 



Revendicatlons 

1. Systeme d'alarme d'incendie comprenant un 

40 panneau de contrite (RE) et un certain nombre 
de dispositifs terminaux (C), ou le panneau de 
contr6le (RE) interroge les dispositifs terminaux 
(C) par Tintermediaire d'une llgne de signaux (L) 
pour lire individuellement reformation terminale 

45 des dispositifs terminaux (C) pour juger I'appari- 
tion d'un incendie et/ou pour transmettre une in- 
formation de commande aux dispositifs termi- 
naux (C), 

caract6ris6 en ce que 

so chacun du panneau de contrftle (RE) et de 

la pluralite de dispositifs terminaux (C) 
comprend : 

une unite de tra'rtement d signaux (20,40) 
pour traiter des signaux, 

55 un convertisseur parallele-seri (21,41) 

p ur convertir un signal parallele delhvre par lad f- 
t unite de traitementde signaux (20,40) en un si- 
gnal serie; 
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un m yen d transmission de signaux 
(12,32) pour transm ttre un signal d6livr6 par I - 
dit conv rtisseur parall&le-serie (21,41) & la ligne 
de signaux (L); 

un moyen m6moire (11,31) pour stacker 5 
un signal parall&e d6livr6 par ladite unite de trai- 
tement de signaux (20,40), 

un moyen de reception de signaux (13,33) 
pour recevoir un signal transmis par ledit moyen 
de transmission de signaux (12,32) et un signal 10 
transmis par I'interm6diaire de la ligne de signaux 
(L); 

un convertisseur s6rie-parallfele (22,42) 
pour convertir un signal s6rie recu par ledit 
moyen de r6ception de signaux (13,33) en un si- 15 
gnal parailele; et 

un moyen de decision de coincidence 
(14,34) pour decider une coincidence entre le si- 
gnal parail&Ie converti par ledit convertisseur s6- 
rie-parall6le (22,42) et le signal parallele stocks 20 
dans ledit moyen m6moire (11 ,31) et pour arrfiter 
I'operation de transmission dudit moyen de trans- 
mission de signaux (12,32) lorsqu'un r6sultat de 
la decision est une non-coincidence. 

25 
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FIG. 1 
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FIG. 2 




START 



SIGNAL TRANSMISSION 
NEEEED? 



TURN «ON« SIGNAL SENDING 
-SI I JEANS 12 



TRANSFER TRANSMISSION CONTENT TO 
PARALLEL/SERIAL CONVERTER 21 

AND M3MQRI MEANS 11 

ISStE TRANSMISSION COMMAND TO 
PARALLEL/SERIAL CONVERTER a 



NO 



RECEPTIVE INTERRUPTION ? 

S 15 RECEIVED SIGNAL= STORED SIGNAL? 
NO 

1 SI8 

1 t 



516 

UN SENT 
IGNAL? 



STOP TRANSF ER TO PARALLEL/ 
SERIAL CONVERTER 21 AND 
MEMORY MEANS U 



kSI7 

TORN SIGNAL SENDING 
MEANS 12 OFF 



7 



BEST AVAILABLE COPY 



